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The study by Gross et al. explores the potential of cold atmospheric plasma (CAP) as
an alternative to antibiotics in dentistry [1], presenting it as a promising tool to address
antimicrobial resistance. This represents a major global public health challenge [2,3],
with alarming projections estimating that it could cause up to 10 million deaths annually
by 2050 if no effective solutions are implemented [4]. Antibiotic resistance extends far
beyond the dental field. Resistance is driven not only by improper prescriptions but also
by environmental factors such as antibiotic contamination in water and soil [5]. Thus,
public health measures might yield greater benefits than introducing new antimicrobial
technologies for localized dental applications.

Gross et al. demonstrate the effective elimination of both aerobic and anaerobic
bacteria without inducing resistance or significant temperature increases. The AmbiJet
device delivers CAP directly to the target site, thus allowing localized treatment with
minimal collateral tissue damage. However, the conclusion that CAP can be suitable
for the prevention of periimplantitis appears somewhat premature given the scope of
the study. The in vitro experimental setting and the limited range of bacterial strains
tested do not fully represent the clinical challenges of diverse patient populations. The
study does not address individual variability in oral microbiomes or the potential long-
term effects of CAP on healthy tissues, which are critical factors for clinical application.
Although the study mentions the impact of CAP on biofilms, more robust evidence is
needed to confirm its efficacy against established and multilayered biofilm structures under
real-world conditions.

Another question concerns the rationale for applying this technology directly to the im-
plant as proposed in the experimental model of the study. This model is not very common
in clinics. The gingiva is more concerned with plasma therapy than bone, and in clinical
practice, topical antibiotics are not used on bone tissue, as systemic delivery remains the
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gold standard in most dental and medical settings. Moreover, they are never used in the
prevention of peri-implantitis, so the plasma system proposed here cannot be presented as
“an alternative to antibiotic therapy”. In countries like France, even the use of prophylactic
antibiotics during routine implant placement is not recommended, provided that practi-
tioners adhere to established guidelines. Consequently, the development of alternative
antibacterial systems, such as CAP, may not be as critical as improving compliance with
existing antibiotic stewardship recommendations.

The article lacks a detailed evaluation of CAP’s impact on oral mucosa and other
non-target tissues, which are essential for assessing clinical safety. Future research should
focus on addressing these gaps, and long-term in vivo studies are necessary to evaluate the
effects of CAP on oral tissues and microbiomes. Expanding the spectrum of pathogens and
exploring its efficacy against complex biofilms will provide more comprehensive insights
into its therapeutic potential. Real-world studies should also consider patient comfort,
procedural feasibility, and potential barriers to implementation, such as device portability,
integration into existing dental workflows and costs. The initial investment required for
technologies such as cold atmospheric plasma may pose a significant barrier, particularly
for smaller practices or those operating in economically disadvantaged areas. While the
AmbiJet device demonstrates promising efficacy, its widespread implementation will likely
depend on its affordability and cost-effectiveness relative to existing dental treatments.

Despite these considerations, CAP does offer one significant advantage: as an anti-
infective agent, it does not induce more resistance in micro-organisms. However, in the
field of dentistry, resistance to antibiotics remains rare (for example, less than 3% in German
private practices regarding penicillin and aminopenicillin [6]), and there is currently no
widespread evidence to suggest that new systems like CAP are urgently needed to address
this issue.

To conclude, the findings presented by Gross et al. undoubtedly represent an interest-
ing step forward in exploring the possibility of using cold atmospheric plasmas in dentistry.
However, it is essential to approach these results with caution. While the potential of CAP
in combating antibiotic resistance is promising, its clinical adoption will require rigorous,
long-term research to ensure its safety, efficacy, and practicality.
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